Reduced expression of choline acetyltransferase in vagal motoneurons and gastric motor dysfunction in a 6-OHDA rat model of Parkinson's disease.
Parkinson's disease (PD) has been characterized by dopaminergic neuron degeneration in the substantia nigra (SN) accompanied by pathology of the dorsal motor nucleus of the vagus (DMV). PD patients have often experienced gastrointestinal dysfunctions, such as gastroparesis. However, the mechanism underlying these symptoms in PD patients is not clear. In the present study, we investigated alterations of cholinergic and catecholaminergic neurons in the DMV and gastric motor function in rats microinjected with 6-hydroxydopamine (6-OHDA) bilaterally into the SN (referred to as 6-OHDA rats) and explored possible mechanisms. A strain gauge force transducer was used to record gastric motility in vivo. Expression of choline acetyltransferase (ChAT) and tyrosine hydroxylase (TH) was evaluated by immunofluorescence and western blot analysis. Acetylcholine (Ach) content was measured using ultra-performance liquid chromatography tandem mass spectrometry (UPLC/MS/MS) analysis. After treatment with 6-OHDA for 6weeks, 6-OHDA rats exhibited decreased ChAT and enhanced TH expression in the DMV and decreased Ach content in the gastric muscular layer. Delayed gastric emptying and impaired gastric motility in vivo were observed in 6-OHDA rats. The results of the present study indicated that decreased ChAT and enhanced TH expression in the DMV may be correlated with the development of delayed gastric emptying and impaired gastric motility, which may be partly due to the decreased Ach release from the vagus.